Karyotypically normal cows (139) were inseminated with frozen semen from the bull and ninety-one calves were born. The distribution of the translocation and the sex ratio in the progeny group did not significantly deviate from 0\m=.\5.One heterozygous male calf died from a septal cardiac defect but the association between the deformity and heterozygosity was considered coincidental. The fertility of the bull was normal and meiotic studies were undertaken after slaughtering.
INTRODUCTION
The normal karyotype of cattle (Bos taurus) comprises 2re = 60 chromosomes of which fifty-eight are acrocentric autosomes and two are submetacentric sex chromosomes (Melander, 1959; Sasaki & Makino, 1962; Gustavsson, 1969) .
Cytogenetic studies of individual animals and population samples from cattle breeds have revealed diploid chromosome numbers of 58 and 59 as well as 60. The reductions in diploid number have been associated with the presence of either one or two large metacentric or submetacentric autosomes, thought to be the results of translocations of the Robertsonian or centric fusion type (Gustav¬ sson, 1969; Pollock, 1972; Bruère & Chapman, 1973) . Some details of the three examples of Robertsonian translocation found in cattle are contained in Table 1 .
The 1/29 translocation, which has now been observed in several breeds, was associated with impaired fertility in the Swedish Red breed, as daughter groups of heterozygous artificial insemination sires displayed lower non-return rates to service following insemination than daughter groups ofsires with normal 60XY karyotypes, although the sires themselves were of normal fertility (Gustavsson, 1969) .
Consequently, several populations of bulls in artificial insemination studs in other countries were screened and two further translocations were observed. Bruère & Chapman (1973) (Pollock, 1972 Seabright (1971) followed by Giemsa staining.
The fibroblast cultures were prepared according to the specifications of Basrur, Basrur & Gilman (1963) 2 hr after the excision of the tissue samples. The cultures lasted for 12 days and the hypotonie, fixation and staining pro¬ cedures were the same as for the whole blood cultures.
The meiotic preparations, initiated in the slaughterhouse immediately after the bull was killed, were undertaken using the technique of Evans, Breckon & Ford (1964) . The hypotonie treatments were 0-7% and 0-85% trisodium citrate solutions. One fixative change was carried out in the slaughterhouse and a further three in the laboratory, after which the cells were dropped on slides, stained and mounted. A colchicine pretreatment was not administered.
RESULTS

The proband
Including the data from Pollock (1972) , a total of 570 metaphases from six blood samples taken from the proband over a 15-month period were examined and 527 (92-5%) exhibited a karyotype of 59XYt+ (PL 1, Fig. 1 Fig. 2 ) with repetition of the process after 1 month. (Pollock, 1972) . This idiogram may, however, have been different from those prepared by other workers and it would be advantageous if standard banded karyotypes for cattle, and possibly other agriculturally important animals, were compounded.
The frequency of the Robertsonian translocation in the sample of bulls was 0-3%. With the inclusion of all reports on Holstein/Friesian bulls in the litera¬ ture, this figure becomes 0-1%. This is considerably lower than the frequencies found for the 1/29 translocation in the Swedish Red (Gustavsson, 1969 (Gustavsson, , 1971 proband indicated that she was the most likely source of the translocation in the proband, but the origin in this cow remained obscure. It was unlikely that her sire had been a carrier since eleven daughters all dis¬ played normal female karyotypes. The discovery of eighteen normal karyotypes in the pedigree strain, assuming a probability of inheritance of 0-5 with hetero¬ zygosity and no homozygosity, suggested that the maternal grand-dam of the proband was more likely to have been heterozygous or mosaic than homozy-gous. The postulation that this cow had been a carrier, however, was based on the heterozygosity of one animal, the dam of the proband. As the relationship between the two cows was not tested by blood group comparisons, the mistaken identity of one of them remains a possibility. The centric fusion could have arisen de novo during gametogenesis or embryogenesis. As there was no evidence of mosaicism in the leucocyte sample studied or from the segregation data in the cow's progeny group, it can be suggested that the Robertsonian translocation came about during gametogenesis or during early cleavage division, the aberrant clone having given rise to the fetus proper. Therefore, it is possible that the dam of the proband was the original carrier of this structural variation, but this cannot be assumed with any certainty as inheritance cannot be eliminated.
Segregation of the trivalent
Hamerton (1971) (Gustavsson, 1969; Padeh, Wysoki & Soller, 1971; Bruère & Mills, 1971) In comparable matings, a segregation ratio of 0-5 for Robertsonian hétéro¬ zygotes and lack of aneuploid progeny were also found by Gustavsson (1969) , Amrud (1969) and Harvey (1971) in cattle, by Bruère & Mills (1971) in sheep and by Padeh et al. (1971) and Popescu (1972) Mori, Sasaki, Makino, Ishikawa & Kawata, 1969; Hohn & Herzog, 1970; Dunn & Johnson, 1972) , but these were primary in nature and the chromosomes involved were not positively identified. Trisomy involving large chromosomes may have severe effects in ontogeny and viable aneuploid progeny might not be expected (Fechheimer, 1968 (Stewart, Spooner, Bennett, Beatty & Hancock, 1974) . Hamerton (1971) and White (1973) have suggested that an asymmetrical trivalent was more likely to be associated with non-disjunction or adjacent segregation than a symmetrical trivalent, which could explain the lack of aneuploid progeny in this case as well as the normal fertility levels of the proband. Recently, however, Cattanach & Moseley (1973) found no evidence of a relationship between the geometry of chain trivalents and non-disjunction in their study of mice hybrids. Other studies in man (Penrose & Smith, 1966; Hamerton, 1971 ) and mice (Eicher, 1973) (Amrud, 1969; Gustavsson, 1969; Harvey, 1971; Pollock, 1972; Bruère & Chapman, 1973) , sheep (Bruère & Mills, 1971) , goats (Padeh et al., 1971; Popescu, 1972) and man (Hamerton, 1971) , there has been no mention of any relationship between heterozygous karyotypes and congenital cardiac abnormalities and such an association may not, in fact, exist.
